Na+ and Ca2+ currents of acutely isolated adult rat nodose ganglion cells.
The electrical properties of nodose ganglion cells acutely isolated from adult rats were studied using the whole-cell patch-clamp recording method. Current-clamp recordings revealed a mean resting membrane potential of -54.3 mV and an input resistance of 527 M omega. Depolarizing current steps evoked action potentials with the following properties (mean): amplitude 111 mV, threshold -36 mV, and rate of rise 117 V/s. Two types of action potentials were observed, short and long duration. These properties, with the exception of input resistance (527 M omega cf. 50 M omega), are similar to those reported previously using intracellular recording methods in intact nodose ganglia (11, 20, 28). Brief application of 10 microM 5-hydroxytryptamine resulted in a rapid depolarization and burst of action potentials in the majority of cells. With voltage-clamp recording, step depolarizations to potentials positive to -10 mV elicited a transient inward current that was followed by a sustained outward current. Inward Na+ current was isolated by ion substitution and pharmacological agents. Two types of Na+ current were observed. One current was completely abolished by 3-15 microM tetrodotoxin (TTX), had a rapid time course, activated over the potential range -60 to -10 mV, and attained half-maximal conductance at -30 mV. The other current persisted in the presence of 15 microM TTX, had a slower time course, activated over the potential range -30 to 0 mV, and attained half-maximal conductance at -15 mV. In addition, 500 microM Cd2+ and 5.0 mM Co2+ reduced the TTX-insensitive current to 53 and 42% of control, respectively. Inward Ca2+ current was isolated by ion substitution and pharmacological agents and was identified by a dependence on external Ca2+. Cd2+ (500 microM) and Co2+ (5 mM) reduced the maximal inward current to 5 and 20% of control, respectively. When Ba2+ was substituted for Ca2+ as the charge carrier, the maximal inward current increased to 175% of control. Some cells had two Ca2+ current components, an inactivating component that activated near -60 mV and a large sustained current that activated near -40 mV. The initial inactivating current appeared as a "hump" on the current-voltage (I-V) curve over the potential range of -60 to -30 mV. The results indicate that, following isolation of these adult mammalian neurons, the membrane surfaces are sufficiently clean to allow patch-clamp recording.(ABSTRACT TRUNCATED AT 400 WORDS)